Dissociation of [35S]t-butylbicyclophosphorothionate binding differentiates convulsant and depressant drugs that modulate GABAergic transmission.
The dissociation of [35S]t-butylbicyclophosphorothionate ([35S]TBPT) from binding sites on membranes from rat cerebral cortex, after addition of saturating concentrations of convulsant and depressant drugs, was studied. The addition of unlabeled TBPT, picrotoxinin, or pentamethylenetetrazol resulted in dissociation patterns that were monophasic and not distinguishable, suggesting that these convulsants bind competitively to the same (convulsant) sites. In contrast, gamma-aminobutyric acid (GABA) greatly facilitated [35S]TBPT dissociation by binding allosterically to the GABA recognition site of the receptor-ionophore complex. TBPT dissociation was similarly accelerated by the depressants etazolate, (+)-etomidate, and barbiturates. The convulsant and depressant S(+) and R(-) stereoisomers of N-methyl-5-phenyl-5-propyl-barbituric acid displayed large stereoselectivity in the acceleration of TBPT dissociation. These results suggest that depressants bind to sites different from the convulsant sites of the allosteric GABA receptor complex, or the binding of depressants to the same population of sites elicits negative cooperativity and dissociates the convulsants.